vowels as well. 3 Another interesting characteristic of Karaja vowel harmony is its extreme pervasiveness and productivity. It applies not only accross the different constituents of a compound, but across word boundaries as well.
Vowel harmony in Karaja can be roughly described as a process of regressive propagation of the feature value [+ATR] to vowels that would otherwise surface as [-ATR] , such as represented schematically in (l) below. Any morpheme containing a [ +ATR] vowel can trigger harmony, including stems, affixes, and clitics, a property which characterizes Karaja vowel harmony as a dominantrecessive system. However, unlike other well-known dominant-recessive vowel harmony systems, such as Turkana (Noske 1995) and Nez Perce (Rigsby & Silverstein 1968) , vowel harmony in Karaja is strictly directional, applying exclusively from right to left. Thus, in the example below, vowel harmony is triggered by the [+ATR] vowel of the imperative particle, turning preceding [-ATR] vowels into [+ATR] ; notice that the [-ATR] vowel of the emphatic particle remains intact: (l) v v [+ATR] (2)
b-e-cfehe=ikudl=he [bed' e'heikunihe] 2-INTR-look=IMPER=EMPH 'Look!'
The fact that [-ATR] vowels can follow, but not precede [+ATR] vowels clearly shows that vowel harmony in Karaja is strictly a right-to-left process. The straightforward relevance of directionality for the description of vowel harmony in Karaja challenges theories that discard directionality as an independent parameter of assimilation, such as the one proposed by Bakovic (2000) , among others (Beckman 1995 (Beckman , 1997 (Beckman , 1998 Lombardi 1996 Lombardi , 1999 . In this view, directionality is an epiphenomenon dependent mostly on the morphological structure of the language. As I intend to show in this paper, although such an account seems to be especially appealing for stem-controlled harmony systems, as well as for more familiar examples of dominant-recessive systems, the Karaja data provide a strong counterexample to such claims, suggesting that such theories are inadequate as a universal characterization of vowel harmony phenomena.
Karaja [ATR] harmony
In previous phonological descriptions of Karaja (Fortune & Fortune 1963; Cavalcante 1992) , vowel harrriony is treated as a matter of height assimilation, being briefly mentioned as a process by which a high or close-mid vowel "closes" an open-mid vowel in a preceding syllable. However, this formulation would not account for a number of cases in which a high vowel would 'fail' to trigger vowel harmony (Ribeiro 2000: 80-81) . This is a direct consequence of the fact that both accounts did not consider phonological contrasts such as the ones illustrated by the minimal pairs below: As shown in (5), the only oral vowels that do not have a harmonic counterpart are the low vowel /a/, which is opaque (9a), and the mid-close central vowel le/, which is dominant (12a). As the examples in (6) d.
'to see'
'grassy, bushy'
The process of vowel harmony in Karaja is further illustrated below by examples involving the imperfective auxiliary =r-e, a clitic (7), and the derivational suffix -di 'similar to' (8) . As shown in (5) On the other hand, the vowels /a/, /a/, /6/, and /~/ are opaque, systematically blocking harmonization:
a. This 'semi-opacity' -that is, the fact that high [-ATR] vowels both undergo and block vowel harmony-may have interesting theoretical implications for output-oriented frameworks, since it prompts the need for distinguishing underlying [high, +ATR] vowels, which trigger vowel harmony, from derived ones, which block it. This is a question to be further discussed in a future work.
Domain
As the data presented above suggest, vowel harmony in Karaja is extremely pervasive, applying not only in and across compounds (12), but also across word boundaries (13): (12) The domain of vowel harmony seems to be the phonological word, characterized by a single primary stress. As the example below shows, vowel harmony does not seem to apply across phonological words (14). Although stress seems to be useful in determining the domain of vowel harmony, it is irrelevant in characterizing triggers, since, as we have seen, vowel harmony can be triggered not only by stems and derivational suffixes (which are intrinsically tonic), but by clitics (which are intrinsically unstressed) as well. 6 6 Vowel harmony languages commonly present disharmonic roots-mostly loanwords that 'refuse' to follow the harmonic pattern of the borrowing language. As of yet, I have not found any example of disharmonic roots in Karaja. Potential sources of disharmony seem to be systematically 'fixed up', as illustrated by the examples below. In the likely source of these loanwords (the dialects of Portuguese spoken around the Karaja territory), alveolar stops are palatalized when followed by the high front vowel [i] . As I have shown elsewhere (Ribeiro 2000: 86-88) , palatal consonants in Karaja only occur in contiguity to [high, +ATR] vowels. Therefore, the loanwords below pose a conflict to Karaja phonotactic patterns, since a syllable containing an alveopalatal fricative is preceded by a [-ATR] vowel. The conflict is solved by substituting the alveolar implosive /d/ for the original alveopalatal consonant: 
2.
Directionality As we have seen, the fact that [-ATR] vowels can follow, but not precede [ +ATR] vowels clearly shows that vowel harmony in Karaja is strictly a right-to-left process. This is further illustrated by the examples below, involving the stems bucfe 'few, little', rikare 'offspring', auha 'to curse', and k/Be 'grassy'. Since these stems contain both dominant and recessive vowels, they can either trigger (a) or undergo (b) vowel harmony: As mentioned above, examples such as these, in which directionality is clearly at play, pose an interesting challenge to theories which reject directionality as an independent parameter of assimilation, such as the one proposed by Bakovic (2000) . Bakovic claims that "agreement constraints are left-right symmetrical" (p. 6), and that directionality is in fact an epiphenomenon derived from morphological considerations. This claim seems to be rather plausible in the cases of languages presenting stem-controlled vowel harmony. As he states, the majority of languages with vowel harmony (such as Turkish and Hungarian) are strictly suffixing, and present stem-controlled vowel harmony. Thus, despite the appearances that vowel harmony in these languages is unidirectional, left-to-right, this directionality would be merely a consequence of the morphological structure of the language (p. 7). In other vowel harmony languages, such as Yoruba, "morphology is strictly prefixal; the apparent right-to-left directionality of [ATR] harmony is thus a reflection of stem control" (p. 61).
As for dominant-recessive harmony systems, Bakovic's proposal seems to be based on the assumption, tacitly or explicitly stated in the literature on vowel harmony, that dominant-recessive harmony systems are inherently bidirectional. Examples such as bucft: 'few' and rik:Jrt: 'offspring', presented above, in which directionality is clearly at play, are, according to Bakovic, 'unattested': "If dominant-recessive harmony could in principle be unidirectional, then we would expect to find a language in which the recessive vowels on one side of a dominant vowel are affected by harmony, while those on the other side remain unaffected. Such a pattern is entirely unattested." (Bakovic 2000: 8; italics added) The Karaja data, as we have seen, demonstrate that this is definitely not the case. Such a pattern is actually rather common in Karaja, not only in polymorphemic constructions such as (2), but in tautomorphemic words as well (15-18). Thus, Karaja provides a strong counterexample to such claims, showing that strict directionality can also be found in dominant-recessive vowel harmony systems, constituting in such cases an independent parameter of assimilation.
3.
Final remarks The discussion presented in this paper hopefully shows that Karaja, a Macro-Je language from Brazil, presents a straightforward case of dominant-recessive vowel harmony with strict right-to-left directionality, contra the assumption that such systems would be always bidirectional (Bakovic 2000) . Rather than describing a universal state of affairs, such an assumption probably reflects the fact that our understanding of vowel harmony systems is drawn mainly from a limited sample of languages, a number of which are genetically or geographically related. As van der Hulst and van de Weijer (1995) remind us, "our knowledge of the structure and classification of harmony systems is still extremely limited." As linguistic research expands to comprise lesser-known language areas, such as South America, a more complete picture starts to emerge, revealing otherwise 'unattested' patterns.
